Introduction {#sec1}
============

Gastrointestinal stromal tumors (GISTs) include 80% of gastrointestinal (GI) mesenchymal tumors and originate from interstitial Cajal cells that play the role of an intestinal pacemaker \[[@cit0001]--[@cit0004]\]. These tumors constitute 0.1--3% of GI malignancies and the stomach is the most common site for them \[[@cit0002], [@cit0005]\]. The GISTs can present at any age, but are most common in middle age, with a median age of 65 years \[[@cit0006], [@cit0007]\]. The GISTs are usually solitary without any invasion to adjacent organs, but can be multi-lobar and can show extra- or intra-luminary growth or a combination of these types \[[@cit0003], [@cit0008], [@cit0009]\]. All GISTs larger than 2 cm or any increase in tumor size, also some features such as bleeding, necrosis, cystic changes, ulceration, irregularity of the tumor margins, tumoral echogenic heterogeneity in GI endoscopy or endosonography that can be signs of malignancy, are indications for surgery \[[@cit0010], [@cit0011]\].

Surgical resection with clear margins is the cardinal and potentially curative treatment of GISTs, with the aim of minimal morbidity and optimal organ function preservation \[[@cit0001], [@cit0002], [@cit0011], [@cit0012]\]. Because of hematogen spreading of these mesenchymal tumors, there is no need for classic lymph node dissection during resection, unless there are enlarged lymph nodes during surgery, which are suspicious for metastasis, so in most conditions, simple resections such as wedge resection are performed, though based on size and location of the tumor, subtotal or total gastrectomy may need to be performed \[[@cit0006], [@cit0010], [@cit0012], [@cit0013]\].

Today, laparoscopic resection of GISTs, especially for tumors smaller than 5 cm, in many guidelines, such as those of the National Comprehensive Cancer Network (NCCN), is recommended as standard treatment \[[@cit0009], [@cit0012], [@cit0014], [@cit0015]\]. Recent studies show the safety and feasibility of laparoscopic resection in large (\> 5 cm) and giant (\> 10 cm) GISTs with oncologic results comparable to those of open surgery \[[@cit0004], [@cit0015]--[@cit0017]\].

The presentation of GISTs is related to the size and location of the tumor, and the most common features are gastrointestinal bleeding (GIB), abdominal pain, nausea, vomiting, weight loss, and palpable mass \[[@cit0008], [@cit0012], [@cit0016], [@cit0018]\]. The GIB is usually intraluminal and chronic and massive GIB is a rare presentation \[[@cit0019]\]. Multi-slice computed tomography scan (MSCT) can show a diagnostic large and heterogeneous mass with low attenuation area of bleeding, necrosis or cystic degeneration \[[@cit0016]\].

Case report {#sec2}
===========

A 52-year-old woman with a body mass index of 22 was admitted to the emergency department due to acute massive GIB. She had undergone gastroscopy for abdominal pain, weight loss and chronic anemia 1 month before admission. In her endoscopy, a large ulcerative lesion in the cardia and lesser curvature had been seen, the diagnosis of which in biopsy was GIST. In her immunohistochemistry, CD117 and CD34 were positive.

Metastasis workup with chest computed tomography (CT) and abdominopelvic CT had been performed and there was no evidence of metastasis. In the CT scan, she had a large and lobulated mass in the cardia and proximal part of the stomach ([Photo 1](#f0001){ref-type="fig"}).

![Abdominal computed tomography (CT) scan, showing a large lobulated mass in the cardia and proximal part of the stomach, including the lesser curvature](WIITM-12-30030-g001){#f0001}

Imatinib 600 mg/d had been started 3 days before admission, but after massive GIB, the patient presented to the emergency department. She did not use other drugs and had no addiction or family history for GIST or other GI cancers. The patient underwent surgical and gastroenterology consultation. The gastroenterologist recommended urgent surgery after initial resuscitation and blood transfusion.

The patient had blood pressure (BP): 90/60, PR: 120, RR: 18 and T: 37.2 oral. Her hemoglobin (Hb) was 7 g/dl. Resuscitation was initiated and 6 units of packed cells were transfused, and the patient was prepared for surgery after stabilization with HB: 9.5 g/dl. The patient was operated on under general anesthesia in the reverse Trendelenburg and V position, and the surgeon stood between her legs. After CO~2~ insufflation, 5 trocars were inserted: one 12 mm trocar above the umbilicus in the midline for the camera, one 12 mm trocar in the left upper quadrant, and three 5 mm trocars in the right upper quadrant, left subcostal, and subxyphoid for the right working hand, left working hand, assistant and liver retractor respectively. After inspection of the abdominal cavity, as expected, a large and lobulated mass was found in the proximal part of the stomach that involved the lesser curvature. For identification of the tumor margin, gentle palpation of the stomach with a grasper was performed, and it was found that a part of tumor was intraluminal. Then we explored all of the abdominal cavity for any metastasis, which was negative. Due to the location and large size of the tumor (as shown in [Photo 1](#f0001){ref-type="fig"}), we decided to perform total gastrectomy, instead of proximal gastrectomy, which is more acceptable due to better physiologic outcomes and fewer complications \[[@cit0020]\]. The distal esophagus and proximal part of the duodenum were divided with a linear endostapler, and then esophagojejunostomy with a circular endostapler was performed. The next step was jejunojejunostomy performed with an endostapler ([Photos 2 A--E](#f0002){ref-type="fig"}).

![**A** -- First assessment of tumor, **B** -- division of distal esophagus, **C** -- gastrojejunostomy with circular endostapler 21 mm, **D** -- jejunojejunostomy, **E** -- final specimen](WIITM-12-30030-g002){#f0002}

Any enlarged lymph node was dissected during gastrectomy, due to the necessity of resection of enlarged lymph nodes, which may be a rare sign of metastasis in GISTs based on Asian Consensus Guidelines \[[@cit0010]\], and we avoided extensive lymph node dissection (LND) due to the nature of GISTs.

The sample was extracted in a large endobag through a Pfannenstiel incision. On the second day after the operation, a liquid regimen was initiated for the patient, and she was discharged on the fourth day after the operation. One week after operation, the sutures were removed. In the permanent pathologic report, a huge fragile lobulated creamy soft mass measuring 13 × 8 × 6 cm with hemorrhagic foci, at 0.5 cm and 18 cm distances from the proximal and distal margin, respectively, was recorded. The mass was mainly located in the submucosal layer with extension to the muscularis propria. All separated 18 lymph nodes were free of tumor.

The mitotic rate was 30/50 HPF, and in IHC CD34, CD 117, Ki-67 and S100 were positive, which suggested a grade 2 spindle cell type GIST, in the high-risk category. Based on these findings, imatinib 400 mg/day was initiated for the patient, and she was advised that it must be continued for 3 years.

Discussion {#sec3}
==========

Although there are still debates about the laparoscopic resection of large GISTs exceeding 5 cm, there are some new studies that confirm the safety and feasibility of this method \[[@cit0004], [@cit0005], [@cit0009], [@cit0015], [@cit0017]\].

Based on the size and site of GISTs, the surgical approach may be identified as wedge resection, sleeve, partial or total gastrectomy \[[@cit0021]\]. A very important issue in laparoscopic resection of GISTs is prevention of rupture and spillage of the tumor, which may lead to GIST implantation and high locoregional recurrence such as peritoneal sarcomatosis \[[@cit0005], [@cit0006], [@cit0012]\]. Oncologic outcomes are also observed to be the same in open resection (OR) and laparoscopic resection (LR) of small and large GISTs, even in the long term \[[@cit0002], [@cit0005], [@cit0009], [@cit0010], [@cit0020]\].

The advantages of LR are less bleeding, less pain, faster return of bowel function, earlier initiation of oral regimen, shorter hospital stay, faster recovery, smaller incisions and better view of identifying the progression of the tumor to the liver or peritoneum \[[@cit0002], [@cit0005], [@cit0009], [@cit0014], [@cit0017]\]. In IHC CD117 (C-kit) is positive in 95--100% of GISTs, and CD34 is positive in some cases. Sometimes S100, which is a neurogenic marker and is secreted in the Auerbach neural plexus and interstitial Cajal cells, is positive, which can show the neural differentiation process in GISTs \[[@cit0022]--[@cit0025]\].

Studies confirmed that the presence of CD34 and S100 has no effect on prognosis or survival of GISTs \[[@cit0025]\].

In fact, the factors that lead to high risk GISTs and high recurrence include tumor size \> 10 cm, mitotic rate \> 10/50 HPF, rupture of tumor, non-gastric site and adjacent organ involvement \[[@cit0004], [@cit0011], [@cit0018]\]. In high-risk GISTs, as in the case of our patient, adjuvant imatinib 400 mg/day must be initiated and continued for 3 years \[[@cit0010], [@cit0011]\]. Guidelines also recommend neoadjuvant imatinib 400--600 mg/day to shrink large GISTs for less resection and organ function preservation \[[@cit0010], [@cit0011]\]. Our patient had been receiving neoadjuvant imatinib, but she had GIB after 3 days and so underwent laparoscopic surgical resection.

Conclusions {#sec4}
===========

It can be concluded that laparoscopic resection is a safe and feasible method in large and giant GISTs with oncologic outcomes comparable to the open method and better short-term outcomes with significant advantages, but must be done with some principles such as prevention of tumoral rupture during surgery, removal of the specimen in a plastic bag, adjuvant imatinib and close follow-up.
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